Generation of robust vascular networks from cardiovascular blast populations derived from human induced pluripotent stem cells in vivo and ex vivo organ culture system.
Vascular network formation is a key therapeutic event in regenerative medicine because it is essential for mitigating or ameliorating ischemic conditions implicated in various diseases and repair of tissues and organs. In this study, we induced human induced pluripotent stem cells (hiPSCs) to differentiate into heterogeneous cell populations which have abilities to form vascular vessel-like structures by recapitulating the embryonic process of vasculogenesis in vitro. These cell populations, named cardiovascular blast populations (CBPs) in this report, primarily consisted of CD31(+) and CD90(+) cells. By using cell-sheet technology, we observed that CBP with CD31(+) cells to CD90(+) cells in the ratio of 1:1.5 could reproducibly form robust vascular networks in vivo and ex vivo organ culture system. To our knowledge, this is the first report demonstrating the generation of vascular network from hiPSCs in ex vivo organ culture system that correlates closely with in vivo results. Our results suggest that CBP provides a promising approach for studying vasculogenesis and subsequently can be used in regenerative medicine.